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W TWE CLAIMS: 

Please amend claims 9 and 14 as follows. 

1 . (Previously Presented) A junction method for joining a wocrkpiece made 
of a plurality of plate materials superimposed in their thickness directions at points, said 
method utilizing a junction tool which is configured by first and second tool? placed on a 
junction axis substantially perpendicular to superimposed surfaces of the wonkpiece while 
nipping the workpiece therebetween and which has a pin protruding from a dista end surface 
of the first tool along the junction axis and a recess depressed at a distal end y Irface of the 
second tool along the junction axis, 

said method comprising: 

a first step of nipping the workpiece with the junction tool in the : direction of 
the junction axis and pressing the same while rotating one or both of the firaV and second 
tools about the junction axis so as to sink the distal end portion of the junction tool into the 
workpiece; 

a second step of caulking, in the direction of the junction axis, the 
superimposed surfaces of the workpiece softened by a friction heat generated by a rotation of 

the junction tool between the pin of the first tool and the recess of the second too); 

j 

a third step of generating plastic flow within the workpiece by tfce rotation of 
the junction tool thereby agitating the vicinity of the superimposed surfaces of ttoi workpiece; 
and 

a fourth step of pulling the junction tool from the workpiece. ; 

2. (Previously Presented) The junction method of Claim 1, therein a the 
junction tool includes an annular concave groove formed at the distal end surface of the first 
tool so as to surround the pin. 
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3. (Previously Presented) The junction method of Claim 1 , wherein * the 

junction tool includes an annular convex portion formed at the distal end sjttface of the 

i 

second tool so as to surround the recess. 

4. (Previously Presented) The junction method of Claim 1, wherein the 
distal end surface of one of the first and second tools of the junction tool has a ledger diameter 
than that of the other of the first and second tools, and 

in the first to fourth steps, among the first and second tools, one that has a 
distal end surface with the larger diameter is rotated about the junction axis. 

5. (Previously Presented) The junction method of Claim 1 , wfcerein one of 
the first and second tools of the junction tool has a large diameter portion whicj? has a larger 
diameter than that of the distal end surface of the other tool and a small diameter portion 
which is placed at the distal end side of the tool with respect to the large diameter portion and 
is smaller in the diameter than the large diameter portion, and 

in the first to fourth steps, among the first and second tools, the; tool with the 

I 

large and small diameter portions is rotated about the junction axis. 

6. (Previously Presented) A junction method for joining a woe (cpiece made 
of a plurality of plate materials superimposed in their thickness directions at points, said 
method utilizing a junction tool which is configured by first and second toola placed on a 
junction axis substantially perpendicular to superimposed surfaces of the wortlpiece while 
nipping the workpiece therebetween and which has a pin protruding from a dista i end surface 
of the first tool along the junction axis, an annular concave groove formed at ifie distal end 
surface so as to surround the pin, a recess depressed at a distal end surface of the • second tool 
along the junction axis and an annular convex portion formed at the distal end irirface of the 
second tool so as to surround the recess, 



W644499.1 • 

PAGE 4/9 ' RCVD AT 3/292005 4:57:50 PM (Eastern Standard Time] * SVR:USPT0-EFXRF-1/7 1 DhTS:8729306 4 CSID:866 741 0075 « DURATION (mm-ss):02-36 



MAR. 28. 2005 6:07PM " 866 741 0075 NO. 2757 P. 5/9 

Docket No. j?40819-i024 
Serial Noi: 10/623,807 
Page 4 

said method comprising: 

a first step of nipping the workpiece with the junction tool in th£ direction of 
the junction axis and pressing the same while rotating one or both of the first land second 
tools about the junction axis so as to sink the distal end portion of the junction tool into the 
workpiece; 

a second step of caulking, in the direction of the junction axis, the 
superimposed surfaces of the workpiece softened by a friction heat generated bj: rotation of 
the junction tool between the pin and the concave groove of the first tool and tfe* recess and 
the convex portion of the second tool; J 

a third step of generating plastic flow within the workpiece by tlte rotation of 
the junction tool thereby agitating the vicinity of the superimposed surfaces of tfw workpiece; 
and 

a fourth step of pulling the junction tool from the workpiece. 

! 

• i 

7. (Previously Presented) The junction method of Claim 6, Wherein the 
distal end surface of one of the first and second tools of the junction tool has a larger diameter 
than that of the other of the first and second tools, and 

in the first to fourth steps, among the first and second tools, oii; that has a 
distal end surface with the laiger diameter is rotated about the junction axis. 

8. (Previously Presented) The junction method of Claim 6, wtfcrein one of 
the first and second tools of the junction tool has a large diameter portion whicti lias a larger 
diameter than that of the distal end surface of the other tool and a small diameter portion 
which is placed at the distal end side of the tool with respect to the large diameter portion and 
is smaller in the diameter than the large diameter portion, and ■ 

in the first to fourth steps, among the first and second tools, the jfcol with the 

PAGE 5/9 1 RCVD AT 3/286005 4:57:50 PM [Eastern Standard Time) * SVR:USPT0€FXRF-1/7 * DM29306 * CSID:866 741 0075 * DURATION (mm-ss):02.36 



'MAR. 28. 2005 6:07PM ' 866 741 0075 NO. 2757 P. 6/9 

» 

Docket No. ^40819-1024 
Serial No. 10/623,807 
Page 5 

large and small diameter portions is rotated about the junction axis. ! 

9. (Currently Amended) A junction device, comprising; a junction tool for 
joining a workpiece made of a plurality of plate materials superimposed in tb?ir thickness 
directions at points* comprising: 

first and second tools that are placed on a junction axis substantially 
perpendicular to superimposed surface of the workpiece so as to nip the workplace, and one 
or both of the first and second tools being disposed so as to be rotated about the J junction axis, 
and , 

a junction tool driving means, 

wherein the first tool is provided with a pin protruding from i s distal end 
surface along the junction axis, 

the second tool is provided with a depression recess which is de| pressed at its 
distal end surface along the junction axis, and j 

the junction tool driving means for nipping the workpiece witfythe junction 

i 

tool in the direction of the junction axis and pressing the same while rotating at fceast one the 
first and second tools about the junction axis so as to sink the distal end portion of the 
junction tool into the workpiece; 

i 

caulking, in the direction of the junction axis, the superimposed surfaces of the 
workpiece softened by friction heat generated between the pin of the first ;?ool and the 
d e pression recess of the second tool by rotation of the junction tool 

generating plastic flow within the workpiece by the rotation of the junction 
tool so as to agitate thereby agitating the vicinity of the superimposed surfaces of the 
workpiece; and 

pulling the junction tool from the workpiece. 
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10. (Previously Presented) The junction device of Claim 9^ wherein an 
annular concave groove which surrounds the pin is formed in the distal end surface of the 
first tool. 

1 1 . (Previously Presented) The junction teoi device of Claim !9 . wherein an 
annular convex portion which surrounds the recess is formed at the distal end sr irface of the 

i 

second tool 

12. (Previously Presented) The junction device of Claim 9, : wherein the 
distal end surface of one of the first and second tools has a larger diameter thu % that of the 
other of the first and second tools. 

13. (Previously Presented) The junction device of Claim 9, wSi erein one of 
the first and second tools has a large diameter portion which has a larger diamet« than that of 
the distal end surface of the other tool and a small diameter portion which is placed at the 
distal end side of the tool with respect to the large diameter portion and is sr laller in the 
diameter than the large diameter portion. 

14. (Currently Amended) A junction device, comprising; a juncti >n tool for 
joining a workpiece made of a plurality of plate materials superimposed in th* ir thickness 
directions at points, the junction tool comprising? 

first and second tools that are placed on a junction axis substantially 
perpendicular to the superimposed surface of the workpiece so as to nip the wo kpiece, and 
one or both of the first and second tools being disposed so as to be rotated about the junction 
axis, and 

a junction tool driving means, 

wherein the first tool is provided with a pin protruding from its distal end 
surface along the junction axis and an annular concave groove at the distal end ;s irface so as 
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to surround the pin, 

the second tool is provided with a dcprcooion recess which is dressed at its 
distal end surface along the junction axis and an annular convex portion at ti e distal end 
surface so as to surround the de pression recess and 
the junction tool driving means is for: 
nipping the workpiece with the junction tool in the direction of the junction 
axis and pressing the same while rotating at least one of the first and second tocjs about the 
junction axis so as to sink the distal end portion of the junction tool into the workpiece: 

caulking, in the direction of the junction axis, the superimposed su faces of the 
workpiece softened by friction heat generated between the pin and the concave g oove of the 
first tool and the d epression recess and the convex portion of the second tool by the rotation 
of the junction tool; 

generating plastic flow within the workpiece by the rotation of jthe junction 
tool oo cm to agitate thereby agitating the vicinity of the superimposed surfaces of the 
workpiece; and I 

pulling the junction tool from the workpiece. 

i 

15. (Previously Presented) The junction device of Claim 14, vherein the 
distal end surface of one of the first and second tools has a larger diameter thai that of the 
other of the first and second tools. ! 

16. (Previously Presented) The junction device of Claim 14, wherein one of 
the first and second tools has a large diameter portion which has a larger diameter han that of 
the distal end surface of the other tool and a small diameter portion which is pticed at the 
distal end side of the tool with respect to the large diameter portion and is smaller' . tt diameter 
than the large diameter portion. 
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